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Summary  
Objective: The different radiographic procedures and methods for reading films and assessing the status and progression of hand 
osteoarthritis (OA) were reviewed. 
Methods: The methods that relate to each of the above procedures were assigned to categories upon which there was or was not general 
agreement. 
Resu/ts: It was agreed that the radiographic method should use published standardized radiographic protocols; that X-ray features should 
be graded separately for determining the extent of the disease and that changes in osteophyte size was the most sensitive indicator of 
progression. For epidemiological studies films should be read blind and randomly, but for assessing progression films should be read in pairs 
and in sequence. No agreement was obtained on the value of the lateral radiographic view of the hand nor on which radiographic atlas would 
be best for long-term longitudinal studies. 
Conc/usions: Further work was required to evaluate the role of MRI and scintigraphy in hand OA; radiographic atlases could be improved by 
incorporating diagrams to illustrate the change in grade for each feature; validation was required for methods of assessment in long-term 
trials. © 2000 OsteoArthritis Research Society International 
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Introduct ion 
There was, in this session, agreement on the method of 
obtaining a radiographic image of the osteoarthritic hand. 
The discussion was concerned primarily with three ques- 
tions: the development and use of reliable atlases, their role 
in determining the change in the dimension in a radio- 
graphic feature that could reliably determine the difference 
between one grade and the next in a system for scoring 
disease progression, and the validation of the proposed 
various scoring methods to assess hand osteoarthritis (OA) 
and its progression. In order to help with these questions 
more information was needed from longitudinal studies. 
1. What  do we agree on ? 
Standard radiography is considered the imaging modal- 
ity of choice for assessing OA of the hand, since the 
equipment is widely available and the images are readily 
understood. 
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RADIOGRAPHIC METHOD 
The conventional technique used to X-ray both hands on 
the film at the same time with the hands in ulna deviation 
can be criticized. In this position the fingers are no longer 
aligned with the normal anatomical and functional axis of 
the hand, but deviate to one side, affecting the reliability in 
assessing joint space narrowing. 
According to published protocols hands should be radio- 
graphed with the fingers held together and aligned with the 
axis of the forearm. 1'2 Each hand should be radiographed 
separately. The beam must be perpendicular to the film and 
centered on the third metacarpophalangeal joint in order to 
avoid distortion of the image of the Joint space due either to 
joint malalignment or to a diverging X-ray beam. 
METHODS OF ASSESSMENT 
Discussion took place on the similarities and differences 
of the several atlases available. In terms of radiographic 
images it was felt that there are no substantial differences 
between the different atlases. It was agreed that grading 
the extent of the X-ray features separately is more desir- 
able than combining them into a single or global value. 
For diagnosis and epidemiological studies two methods 
were reviewed: the Kellgren and Lawrence 3 and the 
Kallman. 4 On balance, the Kallman method was con- 
sidered more sensitive than the Kellgren and Lawrence, 
since it is able to assess both osteophytes and joint space 
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width (JSW) separately as well as in combination. This has 
yet to be confirmed by works using both methods. 
Alterations in osteophytes are often the measure used to 
assess disease progression since they change more rap- 
idly than other radiographic features. Further, assessmeht 
of osteophytes only on the dorsum of the hand is not 
considered necessary. In the grading system described by 
Verbruggen and Veys the stage identified as 'stationary 's'6 
is considered as a misnomer since it refers to 'non-erosive' 
OA, which is progressive when item-base~ quantitative 
methods are used 4,7,8 for assessment. The Verbruggen 
and Veys method 5'6 is the one method that permits erosive 
changes in the hand to be included in the assessment of 
disease progression, which may occur in a particular cat- 
egory of hand OA patients. For trials designed to study 
disease progression and therapies on short-term (1 year) 
longitudinal studies, item-based quantitative methods 
using microfocal radiographic equipment or conventional 
radiographs could be considered. 7'8 
FILM READING 
In epidemiological and genetic studies films should be 
read blind and randomly. In studies assessing disease 
progression, films should be read in pairs and in sequence 
but blinded as to the treatment group, in order to increase 
reproducibility and sensitivity. Using this approach, errors 
in film reading that arise from variations in anatomical 
peculiarities among patients' radiographs can be avoided. 
For cross-sectional studies a single trained reader 
should be employed, whereas for longitudinal studies, two 
experienced readers should be used with a third reader to 
act as adjudicator to confirm or to adjust scores where 
there is disagreement. 
METHODS OF ASSESSMENT 
Published photographic atlases are considered confus- 
ing, since each image contains several X-ray features 
when only one is being assessed in each particular view of 
the joint. It is stated that the changes in the X-ray features 
are not arithmetic, i.e. that the changes between grades are 
not simple multiples. It is suggested that simple diagrams of 
the joint showing grades of change for separate X-ray 
features may be more reliable. The preparation of such 
diagrams would require publication and validation. 
For long-term trials in hand OA it may be necessary to 
consider a method of combining both the Kallman 4 and the 
Verbruggen and Veys S'6 methods in order to accommodate 
patients recruited with joint pain who may progress to 
erosive OA. Again, the Kallman, the Verbruggen and Veys 
or the combined method would require validation to assess 
their respective reliability, sensitivity to change and clinical 
relevance. Longitudinal studies using the various scoring 
methods currently proposed for radiographic assessment 
of hand OA are required. 
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osteoarthrosis. Ann Rheum Dis 1957;16:494-501. 
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JD. New radiographic grading scales for osteoarthri- 
tis of the hand. Arthritis Rheum 1989;32:1584-91. 
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Atlas of Osteoarthritis. London: Springer-Verlag 1994. 
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2. What we disagree about 
RADIOGRAPHIC METHOD 
The role of the different lateral views used to assess 
osteophytes on the dorsum of the hand as well as the 
status of the first carpo-metacarpal (CMC) and metacarpal 
phalangeal (MCP) joints are often considered, ultimately, to 
be a matter of personal preference. 
METHODS OF ASSESSMENT 
For long-term longitudinal studies (>1 year) a combined 
Kallman 4 and Verbruggen and Veys S.6 grading system 
should be used for assessments on an annual basis. 
However, there is no evidence that any one method for 
radiographic assessment is better or more sensitive at 
detecting change than another. The choice of method 
should be determined by undertaking longitudinal trials. 
3. What is still to be done 
RADIOGRAPHIC METHOD 
MRI and scintigraphy are imaging methods that still 
require evaluation as to their full value in both research and 
in the clinical studies of hand OA. 
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